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[0 0 0 1] 
[0 0 0 2] 

Xmm^x.if)m^X\^\^:Lt-/)mhfiX\f^^ (Buerstedde et al. EMBO J. (19 
90) 9:921-927) o X ^ ^j:DN AmM^^mmLXU^^ ^^^^^ M^"^^ 

[0 0 0 3] 

n^^titmmxh^^fzo 
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2 0 0 2-2 2 1 2 3 2 



-t 'fi^>fp YRC C2S.y'XRCC3<^/ >'^^ / ^ 

(affinity saturation) ^^'--^^''ff^ „ . ^. 

[0 0 0 6] 




ai|iE!!?F2 0 0 3-3 0 7 0 1 



^ #M2 0 0 2-2 2 1 2 3 2 ^ ^--J l 4/ 

^^T-^ ^:iti!)mhitXiS^. XRCC2XXRCC3 0^^*^(Buerstedde 
et al., EMBO J. (1990) 9:921-927 : Sal et al.. Nature (2001) 412:921-926 

i&T'm.\zisiir^ii^mm.mmm^^i!fmM^fifzmmx;h'^x. E^<omi^^m^ 
-fic. ^h^^mmi^MLxMt}m^j:i^ii^^i^u-r:him<Dm^^mwx^. m 

[0 0 0 7] 

^^^xi>nmxh^ t^.t>ti:h^K t3-tL<it}^>^v yU7't^)i^'immmm 
tfz. ^u^^>m7^^^m^-t^u^tLx\^::^ yym.T't^Mmmm.m 

^*^mM^ > i; aX^^>A<7)^>^tr{i, ijJLSaEfiltO. 5ng/ml 
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[0 0 0 81 

[0 0 0 9] 

[^§go^ife<^5^M] 

[0 0 10] 

m(r>mMtVX\±^ -^^7!^. }i.y-J. "7^^. :=-U YV^ifi)^^tti^ (Honjo, 
T. ,Alt, F.W. (1995). Immunoglobulin Genes, 2nd Edition (Academic Press) 

DT4 O^m^^ffl^tL^o 

rDT4o^^j t{i> ^7 h';s5iiBm<^*i^'fb^«^J!a'e*'5> Mmmm, 

m ^rinx-ibtt/w^ "9-^7 -fV (Subline) i^^ijo 
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:$:f&?g-effl V* ^ TOO:^«^f^(i^^^i#:53'SP I' :fe T jl^ (7):^^ J: o T^T 
t>tt*:6^ M«^$tL;g,^^^fl&HiiL7^:^*b. ^m^i^ CO 2^ 

0»-e^;2)J#^. '^Jx.t?. :^%{±IMDM (Invitrogentt) =£rfflv^. 

{i^ajxf^s 9. sr. 5%(Dco2M^^^Tx-^^7^o -mmit^ mmmm^-^ 

[0 0 11] 

J =£:5I§fe-i-tH^4-(i> t;^ b ;xT-t^;v b ^ ^;^-7i v--lf (HAT) . 11 
;:?.b»e^T-t^;HkS^^ffiW^k i^nv^v^jt^mST (l?!lx.t^> Swi/S 

[\i7.Y>mr^^)i^imm^n ^^it. }^:^vym.T-^^)i^imm (hdac 

[0 0 12] 
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!|#S2 0 0 2-2 2 1 2 3 2 ^ • '''' 

L et al (1998). Cells a Laboratory Manual (Cold *ridg Harbor Labora 
tori Press) Sr#BH<Oi t) o 

fe«^2. 5ng/mir*').«t»*K«- 1 . 2 5ng/«l-C**o 
[0 0 13] 

^^»i.DNa s eKiOaKSJvi^^of.DNASC**^ ^n^^v«a«» 

atci^frCt-e, DNaseK«bT«SSttS:*i-i^K**° 

DK a s e 

^i^- DNasettr.*, DNasel, MNase (« 
10 0 1 41 
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„CR2 1-TOP0 (invitrogentt) ^f^^fflv^^M. isS^Si**^^^?^ 
[0 0 1 51 

r#»4St#J I gA, I gD, I gE, I gG> S-t>I g 

^ O 

aiSE#2 0 0 3-3 0 7 0 1 



^ #M2 0 0 2-2 2 1 2 3 2 ^ ^-i^ 9/ 

^^tcfi. m:^«_hrt:*^f>^^?t^& (5 0%i£^) ^tcj: l5^^;#^^T- 
^^i^^^:l^^•^^^> > =^^^=^^"^^^^ T - PBS^ 

xi)W.i^muir^:itxmmi^x%x\f^o 
(i i) iaflaM±frw^m^tt/ii gM<Dmu 

M(om^. gMm,i^^my^>fz^^mm\:'ir)vy--$^- (facs) ^^m: 

[0 0 1 63 

^i^^i^m-t^ ^ ti!)^x^ ^ t\^^^^^^m-t^o 
^hiztfz. s^^<Dmm'D^mizm^^mi^ m^i^> ^y^i^^ ^^^it^i^ 

m) i:^m-t^fzib1,Z'f^m^fifz^^kmm^ (us Patent Al 20020028488) ^ffl 
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[0 0 171 

[0 0 181 

HMM 1 : y^)a^^^-yA (TSA) *sm^<0 D T 4 0 ^(^tiTi'f^itfS^-^^ 
T S A J: IJ |||^t3tfi:#:^it^^<^ n -r^ >^3t tc^'fk^*^ ^ i:' 

T>6-{i. sm^i^i^T— If (MNase) mm^^mm.m^m^^ 

^t^fzib\z^ Vjaiflx.?rj^c:Lrv^^v^1ilci3V^T. ^^^-fe'- 
[0 0 191 

^##si«f5T- ^i5^n-->'iytfcy7;^5 K#i8-4 

tcft^i9-:^7>5. h-if^ v>ii-ttm^Si=•;&^#A$i^/i7'•7>«.^ K (URl) 75^#^ 
tt/^ (lai) o ^<^"/9;^5 K^2 0;«g«rXbaIT-m<bL'CEi^<I:L> gE^O^ 
(Buerstedde. J.M.. Takeda. S. Cell. 1991 67 (l) : 179-88.) twtJ&oTDT40 
«m^$-<ir^ X^^m^i>':>DT4 0mm^ (3H12) ^i'^mLfZo 



tBiiE#2 003-3070136 



2002-221232 



^-v^ : 11/ 



TSA(Ong/ml. 0. 6 2 5ng/ml. 1. 2 5ng/ml, 2. 5ng/ml) ^lJPx./i 
^Sfe-e 8 ^F^:^^ t /il07-108(^ 3 H 1 2 ^^^-^tf^^?^^ 3 0 0 g , 1 5 5^5t 
'C^U mj|&«:IlIilXL/c<^-t,. 1 Oml<^PBSt3Jl?^U Ut/S 0 0 gT'l 5^ 
^'C-LT-^V-;/ MCEJRL/Co -^(O^. ^JJ&^ 4 ml (^Nuclear Buffer (1 OmM T 
ris-HCl (pH8.0). 0. 3 2M Sucrose. 5idM MgCl2. 1 % TritonX-100, 0. 5m 
M DTT, 0. ImMPMSF) tZJl?!^. tKJiT* 1 5^F^ifeMLTMJ^^:I^^*L/c 

[0 0 2 0] 

MNase M<b I 

h^rRSBd OmM Tris- HCl (pH7.5), 1 OmM NaCl. 1. 5mM M 
gCl2. 0. SmMDTT, ImMPMSF) 1 OmUcSM^ t/co St^l 0 0 0 gt?5^ 

m^'t-^Lxm^^miixL. a o o /xKDRSBKmmLtzo c:o;^m^^<^dna 

i^E=^Hoechst 3325S(Dm'kr-m^L. 1 0 0 /zg^^c7)M^^^^R S B-C 5 0 0 
/ilKLtZo CLfi^^mm^tKA^^-tomMLfZo O. 5;«101M CaCl2. $ 
ibtCMN a s e (OU. 0. 0 4U. 0. 2U, lU) =S^i^x.^ 3 iVXS^mfMil: 
f^. 2 0//l<7)0. 5M EDTAt 12. 5 2 0% S D S. 2;«10 1 5mg/ml 

7'nx^^>-;^K=^jBx.> 5 O'C-e— H^R)S$-t±-7to 5 0 0//l<O7a:.y-;l'i5'n 

n ^mm u 30 ^m. m'^7i>^kzmm.^^fz^. i . 5 Krpm-c 5 ^f^^ 

t'trax-TStf 3 0 5^Fb1^ Mm$-^> 1. 5KTpmX-5^m^'L-Lfz(Dib^ ±M^ 
fftV^^oL-ric^L/Co 5 0//KO3M i^m^h '>''^-^> 1 mK^i^^iJ' / 
«rinx.> li^;6^t::m-^/wo 1. 5 Krpm'e2 O^Kit^C-L. ±?»=£rg^*t^. 8 0% 
5 0 0// linx.Tj^-^:;6nc?I-^, St>'l . 5 Krpmt? 5 ^K^t'C- Lfz 
o ±?t=Sr^*L. ?*:lJ^Jil^^-^/So Citci 0 0;«1<7)TE ( 1 OmM Tris-HCl 
(pH8.0), ImMEDTA) =S:Jp£> 5 5 rt? 1 Ht^^Z^U ^0^4 rr—B^iScS 

[0 0 2 1] 

•9-if;yyn u' MlS^^ti. Church5.t/Gilbert (Church. G.M.. Gilbert, W. Pro 
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c. Natl. Acad. Sci. USA. 1984 81(7) : 1991-5. ) <D:^^X-^-ofZo 2 0 /ugm 
^ODNA«:;^lf (7 t;^-^ vTttProbeQuant G-50) X-mm^Lfz^. 

^ y-;Vit^-eDNA^rIiIlRtfc<^t>. TAE (4 OmM Tris-acetate, Im 
M EDTA) 1. 5%T:**n-yC.r;l/-trm^?^ilj^tTo/io DNAfiV 

acu Gene XL nucleic blotting system (Pharmacia) liZj:^:;t>'':/U>'izyyy 
:^yT-LfZoWL^Km^^^yyr- (1. 5M NaCl, 0. 5M NaOH) "CI 5^ 
m^^^"^. ^iz}^^y:^yT-^^yyr- (l. 5M NaCl, 0. 2 5M NaOH) 
X-Amm-^^ifX y'7y:^yT-LfZo :^>yu>lt2 0 X S S CX^mLfz^^. 
J^^y^) ^^^--ya^^^yyr- (1 Omg/ml BSA, 0. 5M Na2P04 (pH7. 
4), 7% SDS, ImM EDTA) -ee 2X:. 1 ^^7" V'>'^'< ^-f Hf-'> a >=Sr 
ffofzo ^<D^k. [a32p]dCTPt?9^;VLfv:7'n-y5 0ng5:>'^-f r^-lf- 
^ 6 5 r iCjOza L TtWash Buffer ( 2 0 mM Na2P04 (pH7. 4), 1%SDS, ImME 
DTA ) 5 0ml-e6 2'C, 1 O^Ht^fe^U ^ i§>\^xm^Lfz 

^k. J^>yu><DWLM^n.^BAS 2 0 0 OXfmrLfZo yn-:/DNA 
(i. PGR ^(ny vj-?±. Expand Hi Fidelity PGR system ) ^fflv^TfP^ L/Co 
-eo^-Z^-f -^-fi. ATCTTGGCTTCGTGATGGG GTTTGGGTGAAGGTGGTTG^I^ 
fflU ilMti^V hUt»L#:^iIitfKT-=Sr^n-.::i>rL7t^^>^^ K #18-44:il 
Lfzo 

[0 0 2 2] 



#ji*OTSA#^ETt:::feV>T(0ng/ml, 0. 6 2 5ng/ml. 1. 2 5ng/ml. 
2. 5ng/ml). ^ini-^MN a s e (OU, 0. 0 4U, 0. 2U, lU)»=SrJiJP 
$-*7ta:C:;5>> TSA#E:S.t>*MNa s e»^iiiDlw#v\ V J fl:^7&^-^aff$ tt 
T^i:^DNAif>T-)&*ffimi-'&C:i:;5s?i^,$ttfc (|1|2> fV J J -e^Lfc^® 
0/N*>K. -B^xt^. :&;5^<b^5 V->Bi:^l 7 V->'g=SrJti!^1-^) o ^fih 
<D/^:^Vii. TSA^^^^T (Ong/ml) t'*3V^rMN a s e »=&ii*n^^^T ^> 
^ai$:!x^;6^o/i7t*i) (0 2. :fc;6^P>0 5 V- > B) . V J ^SitT&^IN a s e 13 
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10 0 2 3] 

: hV^i^^iS'^VA (TSA) tCj:;2)DT4 0«i*'C9trL^^itfs^--^lw 

DT4 0mi±> C0 2'Ia^^«t'"^5%OC0 2. 3 9. S'C'ei^^LT^ro ^ 
%f±. IMDM^Sfe (Invitrogentt) 10%FBS. 1 %-7 b ';KiLrt> ^ 

^'>'; > 1 0 0#^/mK h v> 10 0 A^g/ml, 2-^ ^ h J^^' 

^flS^Mlcl gMtr||ESL-CV^^rV>DT4 OM (JsilT, I gM(-)^fl&) «: 
. ^2 om/mUl^ftLTQ e^^'/V'-htcl 0 0;t/l-f^:9''aL/Co ^OP^ 
, 1^mz\'^)uy.9^yk%:\. 2 5ng/mlinx.fc^cOi:. inx.^v^^>c7)=Sr.^^L 

>) *if#35r^*fe2mlS:AtV7t:6;?tn^- ht'^LfCo ^*5. i<^>|^T S AatJg 
(i^^OjgS^a^L. matJgtil 0 5-1 0 6^/mUl'l^-^'&:6^'b^»*^ 

[0 0 2 4] 

-y'y ADNAOfflffi : 

_h^o:^'^lcJ: 19 3^aF^Jt«L/iDT4 0#ttO^iaJ3&^r^^^Stt'^fc'b>'^V- 
iJ'-T-IilJDlL/io EPICS ELITE ESPliJ: I9. ^1^1 0:^11* 1. Sml-f-i-":^ 
H^46/co v-;:^^£^::|l^i$^^/c:«?^5t'I:^(l 0 0 Og. 1 Omin) J: l} ©IRL 
> -^V^y b tilths 0 0 yu KO^yAjlliai/^-;' 7 T- ( 1 0 OmM Tris-HCl, pH 
8. 0, SmMEDTA, 0. 2% SDS. 2 0 OmM NaCl 1 0 0//g/ml -/n-r-Y 

^--;^K) ^Jnx.. 5 or-e-ifem-fbLf^o SB. 7 5 0/.ioj^i5'y-;v'S:jnx. 
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^ M^^^^t'-bTtl^^^^trm-if/io 'J^y ADNA=S:3t'i:> (1 0 0 Og, 1 Omin 
) tcj: OEJiXU 7 0%J^^y-;i't?^v^ Jl^Lfco c:e:tci 0 0//1OTE 
v'N'^y "7T-(1 OmM Tris-HCl. pH8. 0. ImM EDTA) =S:inx.> SOV^SO^ 

[0 0 2 5] 

tjL'W^mi&i^^'n^niiL<Dmm\i^ii. pgr (Perkin Elmer 9600) =£:^IJffi L 

fco yyj^mmmB fxi (afl&sooo^ffi^) *^Mi:U -/^-f-^-ti. ± 

m (CACACCTCAGGTACTCGTTGCG) , TsIl (TCAGCGACTCACCTAGGACGG) ^fi^^fil Op 
mol^r-glffl L/io Pyrobest DM Polymerase (SMit) ^ffiv^T. 5 0/^1;^'^- 
)VT^^fB^'^fZo KJB0kmi. 9SV 2^(D^. QS'CSO^J'N 57X:3 
0#. 7 2t: 1^«: 2 7"9->f ^;V^fV\ ft^lC 7 2V 5^KB^-^fZo ^ 

ExTaq DNA Polymerase (SM^t) ^: I /u IjJDx.^ 7 2 r 1 d^KJiL^^-^fz'^ 
. ^S^&^S^02 Oy«153'=^T:^7'o-;^y;vm^^ii-e:S^^Ly^s:o ^riit^S^-RT'^ 
^i$H:i^Mt^^'^> Kt:-K|l9ffiL> Gel Extraction kit (Qiagen^t) J: »)DNA^ 
TOPO TA Cloning kit (Invi trogentt) K TpCR2. 1-TOPO^ ^ ^ - td^.^ 
5i<J^> i^mMK y y > ^ - ^ -zy a > LfZo T'^X^ K^JfttBL. ABI PRIS 
M 377 DNA Sequencer (Perkin Elmertt) J: 0 SB^iJ^Sr^^frLyJio 
[0 0 2 6] 

&bm • 

' m^'^^fifzuci^mm^i^^w^mm^. fy^s. v^^^-k^^u^z:.-^:!^^ 
fzi>(o<ow,n^Lh^x^fzt:i^. ms(o^^Tbmhfifzo hv^j^^-^-^A 
^mx-x^mLtzm^xii. 4 2'^>'f}\^if)n emmi^'^^-m^fi-fz (1113(a)) 
o :i<D0^mmt. ^mm.mk.. m^i'wx. ^t^s^^^. .^Mmii-^^^ctzio 
(DXi^^b^zt-fy^^Tit^^fzo -'1j> hv^:^^^>Am^^Txmmvfzmmxit 

. 3 0'^>'f)l^m^tz7b^W^Xit^ ffi|WI&mx.(i^v^ai$tt;5r;6>ofv: (03(b) 

) o m±ofti^Mmi»). 3;^^f-^A<^^intwj: 0. dt4 om^^x<D 

[0 0 2 71 
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m^iStt'fk-b^vv-^- (FACS)- K^:hl eM<D^^(DmU: 

I 0 0 0g> 5^) ^-fe/-?^;'-7T- (PBS. 0. 3%BSA) 2 0 0 // 

(BETHYUi) Sr^feAy 7 r-'t? 1/2 5 O-ftl&f^L/c^)*^* 2 0 0 l-CMri 
7K±T- 1 Btr^^i^i^-^^^o m^^'C^lci "9 IiIJDlL^t^'^fe/^*^;' -7 T-- 2 0 

7^=S:^>d-J^>)3&^x.LfcO*>. ^)J&=lr5//g/ml0 3'^7'fb:/ne>?'i7A (-^^ 
9^t±) ^:'^tf^fe>'^*^;'7T- 1 0 O/uUCJliiLTto I gM^f^^LTv^^^ 
HaotJ-g-fi. EPICS ELITE ESP(Beckinan Coulter1±) J: 0. 1 0 0 0 OBf^^M 

[0 0 2 8] 



-ilKiS^l^FACS-ei gM=^|&mtTV>^« (OT. I gM(+)m) Otfl 
^)0*^mt>tLfco I gM(+)^J!t{i> I gM(-)liJ!&55sffiIiamx.=£rig^Lfc«§ 

b^iJ' huR 1) =^fflv^T, 0nm^mmmm^m<7)^'^mm 

[m 2 1 n >mit<0 T S A>JSe^6<J ^ T -fe V ; x 

>f-OliinSr^-to naked DNAilti. LfcIWI C-gSi^ODN AOCl tt? 
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(b) VV=^:^^^>At^:^^r'C3mm^m\^tz^u->iNo. 1-No. 6 

[I1I41 h n>?«^^:/A(7) I gM (+) Mm^SJg^Of^^^r^-to 

(a) h';n;^^^>Al. 2 5 n g/m 1 #<£T-e^« tfc 5 ^ n- ^'(N o . 
1-No. 5)0^m=S:^-ro 

(b) h 3;^^^^>A#^#:STT':^^Lyi:6 ^J'n-^'CN o. 1-No. 6)0 
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\ 



V J c wm^^MB'f-m 

E^i ^ 



V J / c 

■ — 1 Arm A. —y- 



\ \ \ \ 



\ 



\ V J \ bsr \ \ 



4— ■nil ^ zny7.h^<7h UR1 



V: -^^mm 
J: m^mm 
c: ^^mm 

E: EcoRI It-Y h 
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WWmm<0^-^ #M 2002-221232 

50201123731 

fi^t m^i^m±m 0 0 9 4 
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#tt^mM<^#-^ #^2002-221232 

^##-^ 50201123731 

S^t 6 9 9 6 
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2002-22123 
jli 0 A ® ® ^ 



[000006792] 
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